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Abstract
Background—Vaccine preventable diseases are making a comeback in the US. However,

research is lacking on illness representations of vaccine preventable diseases and their application
in improving childhood immunization.
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Objective—We utilized the common sense model of self-regulation to examine illness
representations of pertussis and their associations with child’s receipt of any vaccine, up-to-date
vaccination status, and mothers’ intentions to follow the recommended vaccination schedule in the
future.
Methods—We developed vaccine worry and vaccine hassles scales to assess mothers’ worries
and hassles for child vaccination, and used an open ended question to assess mother’s illness
representations of pertussis. We surveyed mothers with children <3 years old (N = 160) in the
Appalachian state of West Virginia, which only allows medical vaccine exemptions.
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Results—Some children (5.0%) had received no vaccination, 15.0% were not up-to-date with the
recommended vaccination schedule, and 13.8% mothers reported no intention to follow the
recommended schedule in future (future intention). Illness representations included identity
(17.8%), timeline (61.8%), consequences (58.6%), cause (35.0%), and cure/control (56.7%).
Higher vaccine worry was associated with child receiving no vaccine. Not using daycare, higher
vaccine worry, and difficulty breathing (identity) were associated with child not being up-to-date.
Higher vaccine worry, cough (identity), and belief that vaccines are ineffective (cure/control) were
associated with no future intention.
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Conclusions—Vaccination interventions need to address mothers’ worry regarding vaccine
safety. ‘Common Sense’ beliefs regarding vaccines need to be reconciled with scientific data about
vaccine safety and effectiveness, even among those with high socio-economic status in a strict
vaccination state.
Keywords
Illness representations; Pertussis; Vaccination; Child health; Appalachia

Introduction

Author Manuscript

The United States is experiencing a large outbreak of pertussis (whooping cough) (Cherry
2012). Nearly 33,000 cases of pertussis were reported during 2014, a 15% increase from
2013, with over 500 childhood cases directly preventable through routine vaccination (CDC
Provisional pertussis surveillance report 2014). A major cause of these pertussis outbreaks is
the increasing rates of exemption from mandatory vaccinations (Glanz et al. 2009), with
pertussis vaccination seen by parents as less important than others (Salmon et al. 2005).
These mandatory vaccinations for children up to 3 years of age include hepatitis B (HepB);
diphtheria, tetanus, pertussis (DTaP); Haemophilus influenzae type b (Hib); polio (IPV);
measles, mumps, rubella (MMR); varicella, pneumococcal disease (PCV); hepatitis A
(HepA); and rotavirus (RV) (CDC Schedules 2015). The Appalachian state of West Virginia
(WV) has one of the strictest policies for mandatory vaccinations and allows medical
exemptions only (Bradford and Mandich 2015). For entry into a licensed childcare center in
WV, the first doses of Hep B, DTaP, Hib, IPV, and PCV are required at the age of 2–3
months and at 4–5 months (West Virginia Department of Health and Human Resources
2015). Despite strict vaccination exemption policy, the childhood immunization rates are
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lower in West Virginia for most vaccines as compared to the national average. For example,
immunization rates for children aged 19–35 months in West Virginia (vs national average) in
2014 included MMR (≥1 dose): 86.7% (91.9%); DTaP (≥4 doses): 78.6% (84.6%); HepB at
birth: 68.3% (72.4%); HepA (≥2 doses): 65.7% (59.6%); RV: 69.6% (73.2%), and series of
all recommended vaccines: 64.9% (72.2%) (Hill 2016). Unfortunately, these vaccination
rates may decline further due to vaccination exemptions and may further complicate efforts
to eradicate these diseases (Omer et al. 2009).
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Vaccination is considered one of the ten greatest achievements of public health (CDC 2011).
However, public attention has recently shifted to unsubstantiated or harmless adverse events
related to vaccination (Carrillo-Marquez and White 2013). Mothers who believe that
vaccines are unsafe are more likely to delay or refuse vaccines (e.g., Smith et al. 2011;
Yaqub et al. 2014). Parental concerns about vaccines include the risk of autism from
vaccines, the harm from vaccine ingredients such as thimerosal, pain from vaccines (e.g.,
Kennedy et al. 2011; Luthy et al. 2009), and the number of vaccines being received by
children and their combinations (Carrillo-Marquez and White 2013; Kennedy et al. 2011).
However, numerous studies have found vaccines to be safe with no association to autism
(Maglione et al. 2014). Other common barriers to child immunization include lack of access
to healthcare provider (Dempsey et al. 2011), low household income (Gust et al. 2004; Wu
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et al. 2008), low perceived severity, low perceived risk of vaccine preventable diseases
(Benin et al. 2006; Wu et al. 2008), and low trust in pediatricians (Benin et al. 2006).
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Most studies of vaccination non-adherence have focused on specific communities which
have historically had a higher rate of vaccine exemptions (e.g., Adorador et al. 2011;
Vannice et al. 2011). These communities have different demographic characteristics than
WV. Areas with fewer exemptions such as WV have been understudied and may portend
future challenges even with the application of stricter standards. A previous study on child
immunization in WV found that lack of health professionals, lack of health insurance, and
limited access to immunization clinics were barriers to vaccination (Gore et al. 1999).
However, this study was conducted nearly 20 years ago in a different vaccination context
and is clearly a different phenomenon than that noted amongst wealthy, educated
communities of the US. Thus, a more up-to-date understanding of vaccination behavior is
needed in a state where vaccination is largely mandatory.
Parents’ illness representations regarding vaccine preventable diseases may be important
predictors of their vaccination behavior, but they have not been investigated in a systematic
way. We utilized the Common Sense Model of Self-Regulation (CSM-SR), which is a
widely used theoretical framework for investigating an individual’s illness representations of
a disease, to examine child vaccination (Leventhal et al. 2003). The CSM-SR posits that a
health threat leads to cognitive illness representations (e.g., beliefs about pertussis) and
emotional representation (e.g., worry). The cognitive illness representations depict parents’

common or ‘lay’ understanding of an illness. Parents utilize these illness representations to
make sense of the symptoms of a disease (e.g., pertussis) and to guide their coping behaviors
from the disease (e.g., vaccination).
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Cognitive representations include: (1) identity: perceived disease symptoms, (2) timeline:
perceived duration of disease (acute/chronic)/age of disease onset, (3) Consequences:
perceptions of what will happen as a result of the disease (e.g., economic burden), (4) cause:
beliefs about disease etiology (e.g., bacteria, stress), and (5) cure/control: beliefs about
disease cure or prevention (Leventhal et al. 2003). These illness representations prompt
specific action plans to control the health threat (e.g., child immunization), which are then
appraised according to their success in managing the threat (Leventhal et al. 2003). This
self-regulation of health behavior occurs in the context of an individual’s self-system, which
consists of socio-demographic characteristics of the individual and barriers to health
behavior (Shiloh 2006).
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Despite strict vaccination exemption policy, childhood immunization rates in WV are lower
than national average. Further, an increasing demand for non-medical vaccine exemptions in
WV on the basis of religious, moral, and personal beliefs (West Virginians for vaccination
exemption) may lead to the same sorts of pertussis outbreaks in WV as seen in other regions
(Atwell et al. 2013). Therefore, it is critical to examine the factors affecting immunization of
children in a strict vaccination exemption community. We examined illness representations
of pertussis, and worry and hassle to immunization among mothers in WV, and their
associations with child’s receipt of any vaccine, up-to-date vaccination status, and mothers’
future intention for her child to follow the recommended vaccination schedule.
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Methods
Participants and Procedure
The current study was part of a larger project in Health Outcomes conducted among mothers
of children under 3 years of age. This study includes the findings on vaccination of children
by the participants. Participants were women who could read and write in English, had at
least one child under 3 years of age, and resided in WV.
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Following Institutional Review Board (IRB) approval from West Virginia University
(WVU), cognitive interviews were conducted with eight mothers of children under 3 years
of age in West Virginia to examine the face validity of this survey. Participants were stopped
at a minimum of every five questions during the interview and the questionnaire was revised
according to their feedback. After cognitive interviews, we designed an online survey using
the approved survey questions and advertised the survey web link on social media (e.g.,
Facebook parenting groups), WVU list-serves, community flyers (physicians’ offices,
daycare), and a WV Extension newsletter. The survey included a consent letter and a
questionnaire to assess illness representations, vaccine hassles, worry, and behavior. The
final study sample size included 160 mothers with children below 3 years of age (Fig. 1).
Participants excluded from the study were not significantly different in demographic
characteristics of age, race, and marital status (p > .05) as compared to the final study
sample.
Measures
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Self-system factors included mothers’ demographic characteristics and vaccine hassles
assessed by our newly-developed vaccine hassles scale (Table 1). To assess emotional
representations, we developed a vaccine worry scale (Table 1). We selected separate pools of
validated survey items for the vaccine worry and vaccine hassles scales from previous
studies on commonly perceived parental worries about (Kennedy et al. 2011; Shui et al.
2006) and barriers to immunization (Beel et al. 2013; Niederhauser and Markowitz 2007;
Topuzoglu et al. 2007). Items were selected and revised after critical discussion among the
authors. We conducted separate validity and reliability tests for each scale to select final
items for vaccine worry and hassles scales. We also utilized a 6-item short-form of the
Profile of Mood States (POMS) scale to assess distress among mothers (Cronbach alpha =
0.89) (Lebo and Nesselroade 1978).
To assess cognitive illness representations, we used an open-ended question: “Please tell us
what you know about Whooping cough (Pertussis)?” (Weinman and Petrie 1997). We coded
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the participants’ responses to this question into the five domains of illness representations:
identity, time-line, consequences, cause, and cure/control. We also utilized a 6-item shortform of the Profile of Mood States (POMS) scale to assess distress among mothers
(Cronbach alpha = 0.89) (Lebo and Nesselroade 1978). The three main outcome health
behaviors were receipt of any vaccine (Has your child received any vaccination?), up-to-date
status with recommended vaccination schedule (Did your child receive all the recommended
vaccinations for his/her age?), and intention to vaccinate children in the future (Are you
planning to follow the recommended vaccination schedule in the future?). The second
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question for up-to-date status was skipped for those who responded “no” to the first question
(i.e., did not receive any vaccination).
Qualitative Analysis
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We used immersion-crystallization technique with CSM-SR model to generate codes from
participants’ responses and categorize them into the five domains of illness representations
of pertussis (Borkan 1999). Immersion-crystallization is an iterative process of detailed
textual review of data (immersion) combined with reflection, intuitive insights, and
identification of common themes (crystallization) within the data (Crabtree and Miller
1999). We followed an open coding scheme to first develop codes from participants’
responses in a series of iterative steps. Two study authors independently read participants’
responses and assigned codes to recurrent beliefs or perceptions regarding pertussis. The
inter-rater reliability was examined with Cohen’s Kappa value of 0.85 (McHugh 2012). The
subsequent responses were analyzed using constant comparison with existing codes. The
codes were reconstructed or new codes were added as new insights emerged from
participants’ responses. The resulting codes were then categorized in five broader themes of
cognitive illness representations from the CSM-SR—(1) identity: participants described
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‘cough’, ‘difficulty breathing’, and ‘respiratory infection’ as common characteristics of
pertussis; (2) Timeline: ‘Age of onset’ and ‘duration of disease’ constituted the timeline of
pertussis; (3) Consequences: Participants considered pertussis to be a ‘life-threatening’
disease; (4) Cause: Most common reported causes of pertussis included ‘pathogen’, ‘nonvaccination’, ‘low herd immunity’, ‘contagion’, and ‘many bacterial strains’; (5) Cure/
control: Some mothers considered vaccines to be ‘necessary’ while others described
vaccines to be ‘ineffective’ in controlling pertussis. Mothers also noted the recent ‘increase
in incidence’ of pertussis as lack of control (Leventhal et al. 2003). Table 3 includes the
frequencies and percentages of codes and the five domains from CSM-SR.
Quantitative Analysis

We conducted Factor Analysis with Oblique rotation (Pro-max) to examine the construct
validity of vaccine worry and the vaccine hassles scales (Table 1). Both the vaccine hassles
scale and vaccine worry scale consisted of single underlying factor and indicated high
internal consistency (Table 1). The codes developed from qualitative analysis of responses
were quantitized to assess the frequency of report, with participants often reporting more
than one code. Any code with fewer than four participants reporting was not included in
further analyses, nor was it included in tables (Nardo 2003).
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The following factors were considered in Chi square analyses (categorical) and t-tests
(continuous) for the vaccination outcomes: (a) self-system factors: mothers’ age, race,
Appalachian identity, education, annual household income, employment status, marital
status, health insurance, child caregiver (daycare or others), and the vaccine hassles scale;
(b) codes from illness representations of pertussis: cough, difficulty breathing, and

respiratory infection (identity); age of onset and duration of disease (timeline); lifethreatening (consequences); contagion, pathogen, non-vaccination, low herd immunity, and
many bacterial strains (cause); vaccines necessary, vaccines ineffective, and increase in
incidence (cure/control), and (c) emotional representation: psychological distress and the
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vaccine worry scale. Variables from bivariate analyses (p < .1) were entered into the logistic
regression models for the three vaccination outcomes and were analyzed using backward
elimination. The criterion for retaining a variable was p < .1.

Results
Participants’ Demographic Characteristics and Child’s Vaccination Status
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With respect to participants’ self-system factors, the majority of mothers were white
(94.4%), married (86.9%), and employed full-time (61.9%). About 46.0% identified
themselves as Appalachian, 47.5% had >master’s degree, 71.7% had >$50,000 annual
household income, 91.9% had health insurance, and 42.5% used daycare for their kids
(Table 2). Most (95%) participants’ child had received at least one vaccination. Fewer
(85.0%) reported that their child was up-to-date with recommended vaccination schedule,
and 86.3% participants intended to vaccinate their children in the future (Table 2).
Vaccine Worry and Vaccine Hassles

The most common vaccine worries among mothers were vaccines’ side effects (54.4%),
vaccine could harm child (40.6%), and vaccines could be linked to autism or other learning
disabilities (23.7%) (Table 1). The most common vaccine hassles faced by mothers were too
many vaccines for children (23.7%), the way vaccines are made (14.3%), and high cost of
vaccines (12.5%). Mothers had a moderate vaccine worry mean score of 2.7 and low vaccine
hassles mean score of 2.0 (Table 2).
Cognitive Illness Representations of Pertussis

Author Manuscript
Author Manuscript

About 17.8% participants mentioned one or more domains of pertussis identity including the
characteristic “deep ‘whooping’ sound is often heard” for cough (14.6%), difficulty
breathing (5.7%), and respiratory infection (3.2%) (Table 3). The timeline of pertussis was
mentioned by the largest number of participants (61.8%), including age of onset (61.1%,
e.g., “very dangerous to babies especially under 6 months”) and duration of illness (3.8%,
e.g., “the 100 day cough”). Consequences of pertussis were mentioned by 58.6% of
participants in their illness representations as many mothers reported pertussis to be lifethreatening (58.6%, e.g., “It’s scary and deadly for children.”). Causes of pertussis were
noted by 35.0% of mothers including contagion (24.8%, e.g., “It spreads easily”) and
pathogen (7.6%, e.g., “respiratory condition caused by Bordetella pertussis”). Further, some
participants mentioned non-vaccination (4.5%, e.g., “I had it because I was not vaccinated as
a child”), low herd immunity (1.9%, e.g., “[Pertussis] was nearly eradicated in the US prior
to the anti-vax phenomenon”), and many bacterial strains (2.5%, e.g., “there are many
different strains, and the vaccine does not protect against them all”) as causes.
Cure/control of pertussis was reported by 56.7% of mothers including vaccines necessary
(46.5%, e.g., “really easy to prevent with a vaccination in pregnant mothers and child care
workers”) and increase in incidence (17.2%). Further, some mothers perceived vaccines to
be ineffective (4.5%, e.g., “most children that get this are vaccinated”). A corollary belief
among some mothers was that complementary medicines (1.3%, e.g., “whole food/organic
diet, increased vit[amin] C, rest, and essential oils will be adequate treatment for my healthy
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children if they had whooping cough”) and antibiotics (1%) are adequate treatments for
pertussis. On further examination, children of participants who perceived complementary
medicines and antibiotics to be adequate treatments did not receive any vaccine.
Child’s Receipt of Any Vaccine
Bivariate analyses indicated that full-time employment, using a daycare facility, and
vaccines are necessary (control) were associated with child’s receipt of any vaccine while
higher vaccine hassles, higher vaccine worry, and vaccines are ineffective (control) were
associated with child not receiving any vaccine (Tables 2, 3). Multivariate logistic regression
analysis indicated that higher vaccine worry was associated with child not receiving any
vaccine (Table 4).
Child’s Up-to-date Vaccination Status
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Bivariate analyses indicated that full-time employment and using a daycare facility were
associated with child being up-to-date with recommended vaccination schedule. Higher
vaccine worry, higher vaccine hassles, and illness representations of cough (identity),
difficulty breathing (identity), pathogens (cause), many bacterial strains (cause), and
vaccines are ineffective (control) were associated with child not being up-to-date with
recommended vaccination schedule (Tables 2, 3). Multivariate logistic regression analysis
indicated that using a daycare facility was associated with child being up-to-date while
higher vaccine worry and difficulty breathing (identity) were associated with child not being
up-to-date with recommended vaccination schedule (Table 4).
Mother’s Future Intention to Follow Vaccination Schedule
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Bivariate analyses indicated that full-time employment, using a daycare facility, and
vaccines are necessary (control) were associated with intention to vaccinate child in future.
Higher vaccine worry, higher vaccine hassles, and illness representations of cough (identity),
pathogens (cause), many bacterial strains (cause), and vaccines are ineffective (cause) were
associated with no intention to vaccinate child in future (Tables 2, 3). Multivariate logistic
regression analysis showed that higher vaccine worry, cough (identity), and vaccines are
ineffective (control) were associated with no intention to vaccinate child in future (Table 4).

Discussion
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This study offers insights into the illness representations of pertussis among mothers in WV
and their associations with child’s receipt of any vaccine, child’s up-to-date vaccination
status, and mothers’ future intention to follow the recommended vaccination schedule. Even
though the participants reported high education and income for this region, more than onetenth of participants’ children were not up-to-date and had no future intention to follow the
recommended vaccination schedule. Also, eight children received no vaccine at all, most of
whom were above 2 years of age. This finding is concerning as unvaccinated children reduce
herd immunity and increase the risk of vaccine preventable diseases in community. These
results highlight a lower motivation to immunize children among a significant number of
mothers even in a strict vaccination exemption state.
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The biggest hassle reported by mothers was that there are too many vaccines for their
children, followed by the way vaccines are made, and the cost of vaccines. Although our
study was conducted in the Appalachian state of WV, none of the participants reported lack
of access to vaccination, which contrasts with the only previous study in this population
(Gore et al. 1999). This result reinforces the salience of parental beliefs regarding the safety
and effectiveness of vaccines, rather than access to vaccination in immunization behavior.
We also found that using a daycare facility for child care was a significant factor for
vaccinations of children. The strict vaccination exemption policies in WV are accompanied
by equally strict vaccination requirements for daycare entry. However, some parents have
been homeschooling their children in order to avoid vaccinating their children (Thorpe et al.
2012). Tightening vaccination exemption policies such as the recent ending of personal
exemptions in California may not be effective among these parents who understand the
limitations of these policies (McCarthy 2015).
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Our newly-developed vaccine worry scale demonstrated solid psychometric properties and
showed that a large proportion of mothers were concerned about vaccines’ side effects, such
as mental disorders in their children. Mothers continue to face a dilemma about the adverse
effects of vaccines (which may be chronic) versus the protection from disease that vaccines
offer, such as pertussis, which is subacute and manageable in most cases. Further, vaccine
worry was a strong risk factor for immunization of children. These results are consistent
with (Gust et al. 2004), which found that vaccination safety concerns were associated with
under-immunization children, and are extended by revealing that vaccine worry is associated
with lower future intention, as well. Physicians and public health interventions need to build
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trusting relationship and provide mothers with knowledge regarding safety and necessity of
childhood immunization. Previous research has found that tailored recommendations
depending on mothers’ specific position on vaccination may be successful in improving
vaccination rates (Leask et al. 2012).
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The CSM-SR model helped in understanding mothers’ beliefs regarding pertussis and
vaccines, which affect the vaccination of their children. Participants who were aware of the
identity of pertussis (i.e., characteristic cough and breathing pattern) were less likely to have
children who were up-to-date and to have future intention to follow the vaccination
schedule. Similar results have been found in a previous study by Ganczak et al. which found
that despite high level of Hepatitis B knowledge, the vaccine uptake was low among adults
(Ganczak et al. 2015). Our study augments these results among mothers in an Appalachian,
strict vaccine exemption community for the vaccination of their child. Mothers who are
aware of the signs and symptoms of pertussis may be more educated and confident in
identifying and treating the disease if their child contracts it. Hence, they are less motivated
to prevent the disease by vaccinating their children. These findings are important in the
context of framing messages, as increasing community awareness of disease symptoms by
itself may not be effective in increasing the uptake of vaccines against diseases such as
pertussis. For example, recent educational campaigns aim to promote pertussis vaccination
by making people aware of the characteristic sound of its cough (Sounds of pertussis). Such
educational efforts may be a double-edged sword, prompting some parents to rely on
symptoms to seek medical care to treat the disease rather than using vaccination to prevent
the disease.
Matern Child Health J. Author manuscript; available in PMC 2019 January 01.
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Along with the identification of symptoms, the cure/control dimension of illness
representations was an important factor associated with vaccination behavior. Two beliefs
were important: that vaccines are ineffective and that complementary medicines and
antibiotics are effective treatments for pertussis, the latter of which has been documented
previously (Downey et al. 2010). Thus, the combination of beliefs that they can manage the
disease, that vaccines are ineffective to prevent pertussis, and that treatments are effective
may lead many mothers to ‘drag their feet’ about vaccination, unless imposed by an outside
entity. These worries about and hassles to vaccines must be acknowledged in a
compassionate way, while presenting well-documented evidence of the safety and
effectiveness of vaccines. Continued efforts to accumulate a greater knowledge base of
safety and effectiveness of vaccines and improved vaccines with higher efficacy may help to
assuage these vaccine fears.
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Our study results should be interpreted in light of some limitations. First, although our
results are suggestive, they cannot be taken to imply causality. Due to recall bias, mothers

may not have correctly recalled vaccinating their children and reported lower vaccination
rates reported in our study. Also, most mothers in our study had high education with
relatively high income, which limits the generalizability of findings to other communities.
However, it is important to target such groups of parents with high socio-economic status as
they have been found to be at higher risk of non-vaccination (Smith et al. 2011). This is the
first study to assess the importance of mothers’ illness representations of a vaccine
preventable disease in vaccination of their children, and we did attract our population of
interest - women who were avoiding or delaying vaccination.

Conclusions
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Some well-educated mothers with vaccine access in our study questioned the safety and
effectiveness of vaccines and indicated high levels of vaccine worries, which were associated
with lower child immunization. Consistent with the CSM-SR, awareness of the symptoms of
pertussis and its treatment were associated with less than optimal childhood vaccinations.

Mothers with higher symptom and treatment awareness may be more confident of managing
the disease through identification and treatment, rather than preventing it through
vaccination. Such anti-vaccination beliefs have been found to be resistant to change with
conventional pro-vaccine messages or information on the risk of vaccine-preventable
diseases (Hemerka 2014). Addressing the ‘common sense’ understandings of vaccines and
vaccine preventable diseases among anti-vaccination parents is necessary to control the
outbreaks of vaccine-preventable diseases.
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Significance
Current studies lack illness representations of vaccine preventable diseases.
This study analyzed mothers’ illness representations of pertussis, which is on the rise in
the US.
We developed vaccine worry and vaccine hassles scales to measure mothers’ worries and
barriers to vaccinate their children less than 3 years of age. The illness representation of
pertussis identity and higher vaccine worry were associated with lower child vaccination.
It is critical to address the lay understandings of pertussis to increase child vaccination.
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